INTRODUCTION
============

The number of deaths from suicide has increased during the last two decades in Korea. Suicide was ranked as the tenth leading cause of death in 1992 but increased to the fourth leading cause in 2008, accounting for 27.3 deaths per 100,000 people in 2014 \[[@b1-pi-2017-05-31-1]\].

Occupational stress can damage health and quality of life and can also lead to direct social and economic costs \[[@b2-pi-2017-05-31-1]-[@b5-pi-2017-05-31-1]\]. Previous studies have proposed that increasing occupational stress could be associated with the increasing prevalence of depressive disorder \[[@b6-pi-2017-05-31-1]-[@b10-pi-2017-05-31-1]\]. Given that depressive symptoms are strongly related to suicide, it is necessary to investigate the relationship between occupational stress and suicide; however, relatively few studies have examined this relationship. Adverse working conditions and work attitudes have been shown to play significant roles as suicidal risk factors in cohort studies of occupational groups \[[@b11-pi-2017-05-31-1],[@b12-pi-2017-05-31-1]\]. Long work hours, heavy workloads, and low levels of social support seem to be related to suicide in Japan \[[@b13-pi-2017-05-31-1]\]. A recent controlled psychological autopsy study in Hungary has revealed an association between concern over work prospects and suicide \[[@b14-pi-2017-05-31-1]\]. However, these studies did not include large samples or multiple covariates related to suicidal ideation.

Conceptually, the role of gender differences in stress dynamics has not been clearly specified. However, Beehr and Schuler have reported that gender may be viewed either as a moderator between stressor and stress responses or as a direct predictor of stressors, stress symptoms, and/or coping responses \[[@b15-pi-2017-05-31-1]\]. According to 2014 study of suicide by gender, which was examined in Korean Statistical Infromation Service (KOSIS), there are the difference in suicide rates for males and females, accounting for 38.4 deaths for 100,000 in male and 16.1 deaths for 100,000 people in female \[[@b16-pi-2017-05-31-1]\]. In all Organisation for Economic Co-operation and Development (OECD) countries, varying degrees in different countries, males had a much higher rate of suicides than female with differences ranging from 1.6 deaths for 100,000 (South Africa) to 42.6 deaths for 100,000 (Lithuania) \[[@b17-pi-2017-05-31-1]\]. Although the difference in work according to sex has been decreasing in most developed countries, it is still obvious that there are certain gender specific roles in workplace, which have a possible impact on occupational stress and suicidal idea. However, few studies have taken gender differences into account.

The purpose of this study was to explore the relationship between occupational stress and suicidal ideation, focusing on gender difference.

METHODS
=======

Participants
------------

From May 2012 through April 2013, data from 56,581 employees were collected at Kangbuk Samsung Hospital health screening centers in Seoul and Suwon, South Korea. The current study is a cross-sectional design of working-age employees (15--64 yrs of age) who were medically stable and did not require any acute interventions. Those who had neurologic illnesses including stroke, brain hemorrhage, transient ischemic attack were excluded.

All participants completed self-reported type questionnaires about suicidal ideation, occupational stress, and depressive symptoms.

The study protocol was approved by the Institutional Review Board of Kangbuk Samsung Hospital (IRB No. 2013-01-217). The requirement for informed consent was waived because we used only de-identified data routinely collected during health screening visits.

Study variables and measurements
--------------------------------

### Assessment of depression and suicidal ideation

We used the Center for Epidemiologic Studies Rating Scale for Depression (CES-D) to evaluate depressive symptoms and severity \[[@b18-pi-2017-05-31-1]\]. Cho and Kim validated the reliability of the Korean version of the CES-D. Internal consistency alpha scores ranged from 0.84 to 0.91 in South Korea \[[@b19-pi-2017-05-31-1]\].

The CES-D consists of 20 items related to characteristic symptoms of depression. The score for each item was rated on a scale of 0--4 points.

Suicidal ideation was assessed with the self-reported question "For the past 1 year, have you ever thought about killing yourself?" The response was dichotomous as either "Yes" or "No."

### Assessment of occupational stress

Occupational stress was measured using 24 items of the Korean Occupational Stress Scale, Short Form (KOSS-SF), a self-report questionnaire designed for estimating unique and specific occupational stressors among Korean employees. Chang et al. have validated the reliability of the KOSS-SF in a nationwide epidemiological study (NSDSOS Project: 2002--2004) conducted in Korea.

The subscales of the KOSS-SF address job demands (four items, Cronbach's alpha: 0.58), insufficient job control (four items, Cronbach's alpha: 0.67), interpersonal conflict (three items, Cronbach's alpha: 0.55), job insecurity (two items, Cronbach's alpha: 0.73), organizational system (four items, Cronbach's alpha: 0.67), lack of rewards (three items, Cronbach's alpha: 0.72), and occupational climate (four items, Cronbach's alpha: 0.71) \[[@b20-pi-2017-05-31-1]\]. [Supplementary able 1](#SD1-pi-2017-05-31-1){ref-type="supplementary-material"} (in the online-only Data Supplement) presents details of each questionnaire item and the seven subscales. Each item in the questionnaire was scored using conventional 1--2--3--4 Likert scores for the response categories. Totals for KOSS-SF scores and seven subscale scores were calculated using a 100-point system. Based on the median of the converted scores, these scores were dichotomized into a high-stress group (top 50%) and a low-stress group (bottom 50%) \[[@b21-pi-2017-05-31-1]\].

### Demographic data and other variables

Demographic information such as gender, age, marital status, duration of education (years) as well as clinical information including smoking history (pack years) and alcohol consumption was gathered by self-reported type questionnaire. For the measurement of alcohol consumption, we have used Korean version of Alcohol Use Disorders Identification Test (AUDIT) \[[@b22-pi-2017-05-31-1]\].

Statistical analysis
--------------------

We compared demographic data, age, marital status, educational attainment, AUDIT, and smoking in the suicidal ideation group and control, and stratified the data by gender. Parametric variables were compared by t-test, and categorical data were analyzed using chi-square test. In a crude model, data for occupational stress were entered as independent variables. Logistic regression analyses were used to determine the relationship between suicidal ideation and occupational stress, which were performed step by step according to covariates. In model 1, demographic variables (age, marital, education, AUDIT, smoking) were additionally entered as covariates. In model 2, depression was adjusted to explore the effect of depression as a mediator between occupational stress and suicidal ideation. Considering gender differences in suicide, the data was stratified by gender in all of our regression models.

We set the level of statistical significance at 0.05 (two-sided). All statistical analyses were conducted using IBM SPSS Statistics for Windows, Version 18.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
=======

The general characteristics of the study participants are presented in [Table 1](#t1-pi-2017-05-31-1){ref-type="table"}. The 3,958 (7.00%) participants with suicidal ideation comprised 2,612 men (5.56%) and 1,346 women (14.01%). The mean age of the suicidal ideation group was 39.33±6.72 years for men and 34.33±6.74 years for women. The suicidal ideation group reported lower educational attainment and higher mean AUDIT score and smoking in both genders, as predicted. Depressive symptoms are closely related to suicidal ideation. The mean scores of depressive symptoms in males as measured by the CES-D were 14.31±10.03 in the suicidal ideation group and 5.42±5.64 in the control group. In females, the mean scores were 17.73±10.95 in the suicidal ideation group and 7.43±7.42 in the control group. In marital status, the rate of others (married, divorced, widowed, separated) in males \[With suicidal ideation (SI)=81.13%, Without SI=85.40%\] was higher than that of females (With SI= 56.69%, Without SI=64.39%).

As presented in [Table 2](#t2-pi-2017-05-31-1){ref-type="table"}, all scores indicated that work stress was higher in the suicidal group than in the control group for both male and female workers. Multiple logistic regressions were performed to examine factors associated with suicidal ideation, and the adjusted odds ratios (ORs) are presented in [Tables 3](#t3-pi-2017-05-31-1){ref-type="table"} and [4](#t4-pi-2017-05-31-1){ref-type="table"}. For males, after adjusting for demographic variables (age, marital status, educational attainment, alcohol use, and smoking), all variables for occupational stress were associated with increased risk of suicidal ideation (job demand OR=1.41, 95%CI=1.30--1.54; insufficient job control OR=1.29, 95%CI=1.06--1.57; interpersonal conflict OR=1.50, 95%CI=1.36--1.67; job insecurity OR=2.05, 95%CI=1.74--2.42; organizational system OR=1.21, 95%CI=1.01--1.46; lack of reward OR=1.75, 95%CI=1.60--1.91; occupational climate OR=1.62, 95%CI=1.31--2.02). Significant variables after adjusting for depression were insufficient job control and lack of reward (insufficient job control OR=1.27, 95%CI=1.03--1.57; lack of reward OR=1.28, 95%CI=1.16--1.40). In women, except insufficient job control and organizational system, all of the occupational stresses were related with an increased risk of suicidal ideation after controlling for demographic variables (job demand OR=1.28, 95%CI=1.13--1.46; interpersonal conflict OR=1.78, 95%CI=1.55--2.06; job insecurity OR=1.59, 95%CI= 1.36--1.87; lack of reward OR=1.39, 95%CI=1.22--1.58; occupational climate OR=1.53, 95%CI=1.17--1.99). The only variable showing significance after adjusting for depression was interpersonal conflict (interpersonal conflict OR=1.22, 95% CI=1.05--1.44).

DISCUSSION
==========

In this study, we examined the prevalence of suicidal ideation and its relationships to the occupational stress that is thought to characterize the psychosocial work environment in Korea. The prevalence of suicidal ideation among Korean employees was 7.0% in this study. Previous studies have reported the prevalence of suicidal ideation to range from 2.1% to 18.5% in general population. Based on data collected in 17 countries, the cross-national lifetime prevalence of suicidal ideation was 9.2% in general population \[[@b23-pi-2017-05-31-1]\]. The rate of suicidal ideation in Korean employees was lower than rates found in earlier reports. Considering that the unemployment is the strongly associated with suicidal ideation, the fact that all of the participants in our study were employed might have an important impact on this result \[[@b24-pi-2017-05-31-1]\].

In 2014, the suicide rate in Korea was 27.3 per 100,000 people, 38.4 for men and 16.1 for women, with men showing a 2.39-fold higher suicide rate \[[@b16-pi-2017-05-31-1]\]. However, our results show a suicidal ideation rate that is 2.76 times higher in women. This finding is consistent with previous studies that reported that suicidal ideation and attempts were higher in women, although the actual suicide rate was higher in men (OR=1.4) \[[@b25-pi-2017-05-31-1]\]. The differences between women and men in suicidal ideation, planning, and attempts reflect sex-based differences in expectations regarding social roles and relationships in Korea.

Our results indicate that workers with suicidal ideation had fewer years of education, drank larger quantities of alcohol, smoked more, and were more likely to be unmarried. Cross-national data regarding suicide demonstrates the consistency of prevalence estimates and risk factors of these outcomes. The mean scores for depression were higher in the suicidal ideation group than the control group, consistent with the findings of several previous studies \[[@b4-pi-2017-05-31-1],[@b26-pi-2017-05-31-1]-[@b28-pi-2017-05-31-1]\]. In marital status, the rate of others (married, divorced, widowed, separated) in males was higher than that of females. Considering that women still suffer higher level of gender discrimination than men in East Asia, they may regard divorced, widowed and separated states as another stigma, and be reluctant to report them frankly.

After adjusting for demographic variables, almost all subscales measuring occupational stress revealed contributions to the risk of developing suicidal ideation in both genders. However, insufficient job control and organizational system were not associated with suicidal ideation in female employees. Considering gender roles and traits, men are expected to be more distressed due to "male" factors, such as role overload in promoting and maintaining their images as successful achievers and providers and excessive pressure and conflict from attempts to exercise leadership \[[@b29-pi-2017-05-31-1]\]. However, working women typically have greater responsibilities regarding the home and family; thus, the dual role of homemaker and professional might lead to more severe strain than would factors such as low job control and organizational justice \[[@b30-pi-2017-05-31-1]\].

After adjusting for demographic variables and depression, there were differences in outcomes between males and females. In males, insufficient job control and lack of reward were related to suicidal ideation, with the relationship partially mediated by depression. All subscales except insufficient job control and lack of reward were associated with suicidal ideation and were fully mediated by depression. In females, interpersonal conflicts were related to suicidal ideation and were partially mediated by depression, while job demand, job insecurity, lack of reward, and occupational climate were associated with suicidal ideation and were fully mediated by depression. These results strongly indicate that suicidal ideation is an understandable reaction to occupational stress, and depression is the single most significant mediator of the association between occupational stress and suicidal ideation.

Two models have long been proposed to explain health implications of work stress, the Demand-Control-Support (DCS) model and the Effort-Reward Imbalance (ERI) model. The DCS model postulates that "high-strain" -a combination of high demand, low control and low social support- at work will cause employees to develop psychological stress, which can in turn lead to chronic disease, including depression \[[@b6-pi-2017-05-31-1],[@b31-pi-2017-05-31-1]-[@b37-pi-2017-05-31-1]\]. The ERI model proposes that a negative trade off between costs and gains at work can lead to adverse health effects. Most studies using the ERI model suggest a positive relationship between effort reward imbalance and depression \[[@b6-pi-2017-05-31-1],[@b9-pi-2017-05-31-1],[@b38-pi-2017-05-31-1]\]. Other than the components of the DCS and ERI model, previous studies have revealed that job insecurity, organizational injustice, and occupational climate are associated with depression \[[@b39-pi-2017-05-31-1]-[@b46-pi-2017-05-31-1]\].

Previous studies have emphasized the importance of clinical depression as the most significant single contributing factor to suicidal ideation \[[@b23-pi-2017-05-31-1]\]. In this regard, most types of work stress can lead to suicidal ideation through depression. However, depression alone does not always lead to suicide, as the desire to die may be overcome by sufficiently powerful self-preservation instincts. The two-stage model of outward- and inward-directed aggression is based on an assumption that suicide and violence are expressions of the same underlying aggressive impulse \[[@b47-pi-2017-05-31-1]-[@b49-pi-2017-05-31-1]\]. Aggressive impulses could be a partial mediator between work stress and suicidal ideation. In our study, adjustment for depression attenuated the association between work stress and suicidal ideation. Insufficient job control and organizational system were significant in males, while interpersonal conflict was significant in females. These results suggest that there are gender differences with regard to aggressive impulses as a risk factor of suicidal ideation.

Most previous studies have found that men report fewer symptoms of depression \[[@b50-pi-2017-05-31-1]\]. Instead of typical depressive symptoms, Walinder and Rutz proposed the concept of "male depressive syndrome," characterized by acting out behavior, low impulse control, antisocial behavior, substance abuse, low stress tolerance, irritability, and restlessness \[[@b51-pi-2017-05-31-1]\]. Therefore, aggressive impulses represent expressions of depression in males. Angst et al. found qualitative gender differences in the causal attribution of depression, with men tending to attribute depression more to physical and work- and employment-related problems and females to interpersonal problems \[[@b52-pi-2017-05-31-1]\]. Moreover Confucianism which has had tremendous impact on gender role in Korea, emphasizes that men should serve as the primary wage-earners within traditional family structures and hold control over their work. From this perspective, we can assume that the Korean male workers are more likely to be depressed when they feel as if there is poor reward in their work and when they feel as if they have insufficient control over their work. As a result, when men face lack of reward and insufficient job control, they might feel aggression toward their company; consequently, their depression related to suicidal ideation is might be expressed as aggressive impulses.

Women tend to attribute depression more to relationship problems and account for the interpersonal nature of problems in their attempts to identify and solve them \[[@b52-pi-2017-05-31-1],[@b53-pi-2017-05-31-1]\]. Thus, social support can lead to additional benefits including adaptive inferential feedback from others, resources for problem solving, and exposure to positive events in females \[[@b54-pi-2017-05-31-1]\]. However, interpersonal conflict could make women feel helplessness if they lack coping mechanisms. Individuals with a low capacity for flexible divergent thinking are unable to identify alternative solutions to their problems and tend to be impulsive \[[@b47-pi-2017-05-31-1]\]. Reactive aggression is associated with interpersonal rejection and with patterns of emotional dysregulation in the context of interpersonal difficulties \[[@b55-pi-2017-05-31-1]\]. Weyauch et al. \[[@b56-pi-2017-05-31-1]\] have reported that, after adjusting for potentially confounding variables, the number of disrupted interpersonal relationships in the preceding year was an important predictor of the impulsiveness of the suicide attempt.

In conclusion, occupational stress plays a significant role in increasing risk of suicidal ideation through worsening of depressive symptoms. Thus companies should concentrate on reducing the rate of depressed workers by screening clinical depression and transferring patients to psychiatrists allied with company for active treatment. Moreover, our study showed gender differences in components of occupational stress associated with suicidal ideation. Therefore, companies should reflect gender differences to formulate optimized policy by giving reasonable reward and sufficient job control to male workers and providing social support to female workers.

Our study had several limitations. First of all, our study population consisted of employees who attended annual health screening at Kangbuk Samsung Hospital health screening centers in Seoul and Suwon, which may limit the generalizability of our findings to other populations. In this study, only suicidal ideation was investigated, and therefore we cannot comment on whether occupational stressors are associated with committed suicides. Future studies using psychological autopsy designs are required to assess occupational stress among those who have succeeded in suicide. We did not assess possible variables known to be associated with suicidal ideation such as religion, income status and personality. Moreover, specific types of occupation, company size, years of work and weekly working hours were not assessed. Additional research that includes these variables is needed to confirm these findings to better understand the underlying mechanisms between occupational stress and suicide. The cross-sectional nature of this study limited our capacity to draw conclusions about the causal direction of occupational stress and suicidal ideation. For example, suicidal ideation could heighten the experiences and perception of occupational stress, which would contradict our interpretation. In this way, reverse causal or reciprocal relationships might produce misleading findings. The exposure and outcome measures (scores for suicidal ideation, CES-D and KOSS) used in this study were based on self-report questionnaires rather than formal clinical diagnoses. They are thus unlikely to match the accuracy of clinician-based scales, and our results could be affected by response bias. Selection bias might have occurred because we recruited participants from health inspection centers associated with a single hospital, possibly leading to skewed distributions of age, sex, marital status, educational level, and income relative to those of the general Korean population.

Our study also had a number of strengths. We used a large sample, assessing clinical characteristics in large groups of participants with suicidal ideation and controls, allowing for meaningful analysis. Our data were stratified by gender to analyze gender differences in stress dynamics in the workplace. We excluded individuals with physical illnesses at baseline that might have influenced both exposure (occupational stress) and outcomes (the risk of suicidal ideation) and included participants who were of working age (15--64 years) to confirm that we were surveying healthy employees.

Supplementary Materials
=======================

The online-only Data Supplement is available with this article at <https://doi.org/10.30773/pi.2017.05.31.1>

###### 

General characteristics of participants by suicidal ideation and gender

                                                              Male (N=46,976)   Female (N=9,605)                                           
  ----------------------------------------------------------- ----------------- ------------------ --------- ------------- --------------- ---------
  Age (years), mean±SD                                        39.33±6.72        39.57±6.72         0.088     34.33±6.74    35.18±6.62      \<0.001
  Marital status, N (%)                                                                            \<0.001                                 \<0.001
   Single                                                     493 (18.87)       6,478 (14.60)                583 (43.31)   2,941 (35.61)   
   Others^[\*](#tfn1-pi-2017-05-31-1){ref-type="table-fn"}^   2,119 (81.13)     37,886 (85.40)               763 (56.69)   5,318 (64.39)   
  Education (years), mean±SD                                  15.76±1.89        16.10±1.72         \<0.001   14.91±2.19    15.41±2.10      \<0.001
  AUDIT, mean±SD                                              9.68±6.52         8.12±5.30          \<0.001   5.18±5.15     3.74±4.04       \<0.001
  Smoking (pack years), mean±SD                               9.17±9.78         7.68±8.71          \<0.001   0.44±1.89     0.21±1.21       \<0.001
  Total CESD, mean±SD                                         14.31±10.03       5.42±5.64          \<0.001   17.73±10.95   7.43±7.42       \<0.001

married, divorced, widowed, separated.

SI: suicidal ideation, AUDIT: Alcohol Use Disorder Identification Test, CESD: Center for Epidemiological Studies Depression

###### 

Mean scores of KOSS-SF among participants with or without SI by gender

                             Male (N=46,976)   Female (N=9,605)                                         
  -------------------------- ----------------- ------------------ --------- ------------- ------------- ---------
  Total KOSS-SF              49.48±11.14       43.08±10.07        \<0.001   50.59±11.01   45.18±10.30   \<0.001
  Job demand                 56.87±19.53       51.91±18.32        \<0.001   56.11±19.56   52.54±19.45   \<0.001
  Insufficient job control   39.10±15.60       35.99±14.11        \<0.001   45.82±16.86   42.71±15.66   \<0.001
  Interpersonal conflict     42.18±16.32       36.81±14.19        \<0.001   43.84±18.10   38.08±15.27   \<0.001
  Job insecurity             42.59±24.52       33.41±22.05        \<0.001   37.85±24.64   31.10±22.24   \<0.001
  Organizational system      48.07±15.46       41.50±13.07        \<0.001   49.21±15.48   43.75±14.03   \<0.001
  Lack of reward             75.20±20.61       66.45±17.43        \<0.001   76.72±20.65   69.45±18.70   \<0.001
  Occupational climate       42.34±17.07       35.52±15.86        \<0.001   44.58±18.13   38.65±17.05   \<0.001

student's t-test were used to compare the two groups of employees and data represented as mean±SD.

Totals for KOSS-SF scores and seven subscale scores were calculated using a 100-point system. KOSS-SF: Korean Occupational Stress Scale-Short Form, SI: suicidal ideation

###### 

Associations between occupational stressors and suicidal ideation among male employees

  KOSS-SF^[†](#tfn4-pi-2017-05-31-1){ref-type="table-fn"}^   Crude model   Model 1^[\*](#tfn3-pi-2017-05-31-1){ref-type="table-fn"}^   Model 2^[\*](#tfn3-pi-2017-05-31-1){ref-type="table-fn"}^                                                     
  ---------------------------------------------------------- ------------- ----------------------------------------------------------- ----------------------------------------------------------- ------ ------------ --------- ------ ------------ ---------
  Job demand                                                 1.35          1.24--1.47                                                  \<0.001                                                     1.41   1.30--1.54   \<0.001   1.00   0.91--1.10   0.944
  Insufficient job control                                   1.33          1.10--1.62                                                  0.004                                                       1.29   1.06--1.57   0.010     1.27   1.03--1.57   0.027
  Interpersonal conflict                                     1.52          1.37--1.68                                                  \<0.001                                                     1.50   1.36--1.67   \<0.001   1.05   0.94--1.17   0.423
  Job insecurity                                             2.13          1.81--2.51                                                  \<0.001                                                     2.05   1.74--2.42   \<0.001   1.14   0.95--1.38   0.158
  Organizational system                                      1.17          0.97--1.41                                                  0.098                                                       1.21   1.01--1.46   0.042     0.87   0.70--1.07   0.192
  Lack of reward                                             1.81          1.66--1.98                                                  \<0.001                                                     1.75   1.60--1.91   \<0.001   1.28   1.16--1.40   \<0.001
  Occupational climate                                       1.58          1.28--1.96                                                  \<0.001                                                     1.62   1.31--2.02   \<0.001   0.94   0.73--1.22   0.661

demographics (age, marital, education, AUDIT, smoking) were entered as covariates in model 1 and CESD was adjusted in model 2,

seven subscale scores of KOSS-SF were calculated using a 100-point system.

Based on the median of the converted scores, a low-stress group (bottom 50%) was reference group. KOSS-SF: Korean Occupational Stress Scale-Short Form, AUDIT: Alcohol Use Disorder Identification Test, CESD: Center for Epidemiological Studies Depression

###### 

Associations between occupational stressors and suicidal ideation among female employees

  KOSS-SF^[†](#tfn6-pi-2017-05-31-1){ref-type="table-fn"}^   Crude model   Model 1^[\*](#tfn5-pi-2017-05-31-1){ref-type="table-fn"}^   Model 2^[\*](#tfn5-pi-2017-05-31-1){ref-type="table-fn"}^                                                     
  ---------------------------------------------------------- ------------- ----------------------------------------------------------- ----------------------------------------------------------- ------ ------------ --------- ------ ------------ -------
  Job demand                                                 1.23          1.09--1.40                                                  0.001                                                       1.28   1.13--1.46   \<0.001   0.95   0.83--1.10   0.500
  Insufficient job control                                   1.17          0.90--1.52                                                  0.249                                                       0.94   0.71--1.23   0.627     0.99   0.73--1.32   0.924
  Interpersonal conflict                                     1.75          1.52--2.02                                                  \<0.001                                                     1.78   1.55--2.06   \<0.001   1.22   1.05--1.44   0.012
  Job insecurity                                             1.58          1.36--1.85                                                  \<0.001                                                     1.59   1.36--1.87   \<0.001   1.16   0.97--1.39   0.095
  Organizational system                                      1.16          0.91--1.49                                                  0.227                                                       1.13   0.88--1.45   0.359     0.97   0.74--1.28   0.844
  Lack of reward                                             1.40          1.23--1.60                                                  \<0.001                                                     1.39   1.22--1.58   \<0.001   1.11   0.96--1.27   0.154
  Occupational climate                                       1.37          1.06--1.79                                                  0.017                                                       1.53   1.17--1.99   0.002     1.10   0.82--1.48   0.533

demographics (age, marital, education, AUDIT, smoking) were entered as covariates in model 1 and CESD was adjusted in model 2,

seven subscale scores of KOSS-SF were calculated using a 100-point system.

Based on the median of the converted scores, a low-stress group (bottom 50%) was reference group. KOSS-SF: Korean Occupational Stress Scale-Short Form, AUDIT: Alcohol Use Disorder Identification Test, CESD: Center for Epidemiological Studies Depression
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